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DETAILED ACTION 
Allowable Subject Matter 

The indicated allowability of claims 1-9, 1 1 , 13-21 , 23 is withdrawn in view of the 
newly discovered reference(s) to Paranjpe et al. (U.S. Pat. 6,572,744), Sellers (U.S. 
Pat. 5,810,982), Xiong (U.S. Pat. 6,537,428), Akira (Japan 10-079358) and Scobey 
(U.S. Pat. 5,525,199). Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1 , 4, 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Paranjpe et al. (U.S. Pat. 6,572,744) in view of Sellers (U.S. Pat. 5,810,982). 
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Regarding claim 1 , Paranjpe et al. teach an apparatus for reactive magnetron 
sputtering including a vacuum chamber for low pressure sputtering. At least a pulsed 
DC power source applying a power to a target that is sputtered. An inert has and a 
reactive gas can be submitted to the chamber. To improve the quality of the thin film 
the target should be located at a great distance from the substrate which is known as a 
long-throw sputtering. (Column 1 lines 15-35, lines 47-50; Column 4 lines 65-68) The 
pressure can be 2 mTorr or below thus meeting the mean free path requirement. 
(Column 6 lines 43-56; Column 6 lines 63-66) 

Regarding claim 4, Paranjpe et al. teach that the long throw distance can be 
greater than about 15 inches (i.e. 15 inches to 18 inches). (Column 6 line 49) 

Regarding claim 7, Paranjpe et al. the long throw distance is a function of the 
width/area of the substrate to be coated because it requires the incident angle to be 30 
degrees. (Column 6 lines 36-56) 

Regarding claim 8, Paranjpe et al. teach that the long throw distance is 
additionally a function of the number of target sources because a maximum incident 
angle is required. (Column 6 lines 36-56) 

The differences between Paranjpe and the present claims is that the pulsed DC 
magnetron preventing target poisoning is not discussed (Claim 1) and means for 
providing a reactant gas at the target source is not discussed (Claim 1 ). 

Regarding the pulsed DC magnetron preventing target poisoning (Claim 1 ), 
Sellers teach that dc pulsed sputtering prevents target poisoning. (Column 4 lines 23- 
32) 
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Regarding the means for providing a reactant gas at the target source (Claim 1), 
Sellers teach providing a means for providing reactant gas at the target source. 
(Column 9 lines 62-65) 

The motivation for providing a DC pulsed power source and providing a reactant 
gas at the target source is that it allows for preventing target poisoning. (Column 4 lines 
30-32) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Paranjpe by utilizing DC pulsed 
sputtering and providing a means to provide reactant gas at the target as taught by 
Sellers because it allows for preventing target poisoning. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Paranjpe 
et al. in view of Sellers as applied to claims 1 , 4, 7 and 8 above, and further in view of 
Xiong et al. (U.S. Pat. 6,537,428). 

The difference not yet discussed is where the means for providing the reactant 
gas additionally provides an inert gas at the target source. (Claim 2) 

Regarding claim 2, Xiong et al. teach providing a reactant gas and inert gas 
adjacent a target provided with a DC pulsed power. (See Fig. 1; Column 4 lines 23-25) 

The motivation for utilizing a reactant gas and inert gas at the target is that it 
allows for reactive producing dielectric coatings. (Column 2 lines 1-12) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a means for providing the reactant gas and 
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additionally providing an inert gas at the target source as taught by Xiong et al. because 
it allows for producing dielectric coatings. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Paranjpe 
et al. in view of Sellers as applied to claims 1 , 4, 7 and 8 above, and further in view of 
Akira (Japan 10-079358). 

The difference not yet discussed is where the pressure is below 1 mTorr. 

Paranjpe et al. already establish sputtering at 2 mTorr or below. (See Paranjpe 
discussed above) Akira et al. show that reactive sputtering of TiN during long throw 
sputtering should take place below 1 .0 mTorr. (See Abstract) More particularly at 
0.3 mTorr. (See Machine translation paragraph 0030) 

The motivation for utilizing pressures below 1 .0 mTorr is that it allows for forming 
films with excellent step coverage. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have sputtered below 1 .0 mTorr as taught by Akira 
because it allows for forming films with excellent step coverage. 

Claims 5, 6, 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Paranjpe et al. in view of Sellers as applied to claims 1,4,7 and 8 above, and 
further in view of Scobey (U.S. Pat. 5,525,199). 

The differences not yet discussed is where the target source is smaller than the 
width/area of the substrate to be coated (Claim 5), where the target source is smaller 
than the width/area of the substrate to be coated by at least a factor of three (Claim 6), 
utilizing a plurality of sources with reactive gas wherein each additional target source 
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reduces the partial pressure of the reactant gas of every target source without a 
corresponding reduction in the impingement ratio due to the increase in the total 
ionization provided thereby is not discussed (Claim 9) and utilizing a plurality of sources 
with inert gas and reactive gas wherein each additional target source reduces the partial 
pressure of the reactant gas of every target source without a corresponding reduction in 
the impingement ratio due to the increase in the total ionization provided thereby is not 
discussed (Claim 11). 

Regarding claim 5, Scobey et al. teach in long throw sputtering utilizing a target 
source that is smaller than the are of the substrate to be coated. (Column 5 lines 62-64; 
Column 6 lines 15-17) 

Regarding claim 6, Scobey et al. teach that in long throw sputtering the target 
source can be at least a factor of three times smaller than the substrate area. (Column 
5 lines 62-64; Column 6 lines 15-17) 

Regarding utilizing a plurality of sources with reactive gas wherein each 
additional target source reduces the partial pressure of the reactant gas of every target 
source without a corresponding reduction in the impingement ratio due to the increase 
in the total ionization provide thereby of claim 9, Scobey et al. teach utilizing multiple 
source for long throw sputtering. (See Figure 5) Sellers discussed above teach utilizing 
reactive gas at the target surface. (See Sellers discussed above) As to the result of 
using multiple sources with reactive gas since Sellers combined with Scobey et al. 
teach the apparatus limitations the process result would be achieved, (i.e. the ratio). 
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Regarding utilizing a plurality of sources with inert gas and reactive gas wherein 
each additional target source reduces the partial pressure of the reactant gas of every 
target source without a corresponding reduction in the impingement ratio due to the 
increase in the total ionization provided thereby of claim 1 1 , Scobey et al. teach utilizing 
multiple source for long throw sputtering. (See Figure 5) Sellers discussed above 
teach utilizing reactive gas at the target surface and inert gas at the target surface. 
(See Sellers discussed above) As to the result of using multiple sources with reactive 
gas since Sellers combined with Scobey et al. teach the apparatus limitations the 
process result would be achieved, (i.e. the ratio). 

The motivation for utilizing the features of Scobey et al. is that it allows for 
producing optical films with high packing densities. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Scobey et al. because it 
allows for producing optical films with high packing densities. 

Claims 13, 16-21 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Paranjpe et al. (U.S. Pat. 6,572,744) in view of Sellers (U.S. Pat. 
5,810,982) and Scobey (U.S. Pat. 5,525,199). 

Regarding claim 13, Paranjpe et al. teach an apparatus and process for a 
reactive magnetron sputtering including a vacuum chamber for low pressure sputtering. 
At least a pulsed DC power source applying a power to a target that is sputtered. An 
inert has and a reactive gas can be submitted to the chamber. To improve the quality of 
the thin film the target should be located at a great distance from the substrate which is 
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known as a long-throw sputtering. (Column 1 lines 15-35, lines 47-50; Column 4 lines 
65-68) The pressure can be 2 mTorr or below thus meeting the mean free path 
requirement. (Column 6 lines 43-56; Column 6 lines 63-66) 

Regarding claim 16, Paranjpe et al. teach that the long throw distance can be 
greater than about 15 inches (i.e. 15 inches to 18 inches). (Column 6 line 49) 

Regarding claim 19, Paranjpe et al. the long throw distance is a function of the 
width/area of the substrate to be coated because it requires the incident angle to be 30 
degrees. (Column 6 lines 36-56) 

Regarding claim 20, Paranjpe et al. teach that the long throw distance is 
additionally a function of the number of target sources because a maximum incident 
angle is required. (Column 6 lines 36-56) 

The differences between Paranjpe and the present claims is that the pulsed DC 
magnetron preventing target poisoning is not discussed (Claim 13), means for providing 
a reactant gas at the target source is not discussed (Claim 13), and coating large scale 
optics (Claim 13), the target source is smaller than the width/area of the substrate to be 
coated (Claim 17), where the target source is smaller than the width/area of the 
substrate to be coated by at least a factor of three (Claim 18), utilizing a plurality of 
sources with reactive gas wherein each additional target source reduces the partial 
pressure of the reactant gas of every target source without a corresponding reduction in 
the impingement ratio due to the increase in the total ionization provided thereby is not 
discussed (Claim 21 ) and utilizing a plurality of sources with inert gas and reactive gas 
wherein each additional target source reduces the partial pressure of the reactant gas of 
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every target source without a corresponding reduction in the impingement ratio due to 
the increase in the total ionization provided thereby is not discussed (Claim 23). 

Regarding the pulsed DC magnetron preventing target poisoning (Claim 13), 
Sellers teach that dc pulsed sputtering prevents target poisoning. (Column 4 lines 23- 
32) 

Regarding the means for providing a reactant gas at the target source (Claim 
13), Sellers teach providing a means for providing reactant gas at the target source. 
(Column 9 lines 62-65) 

The motivation for providing a DC pulsed power source and providing a reactant 
gas at the target source is that it allows for preventing target poisoning. (Column 4 lines 
30-32) 

Regarding the coating of large scale optics (Claim 13), Scobey et al. teach 
coating large scale optics. (See Abstract) 

Regarding claim 17, Scobey et al. teach in long throw sputtering utilizing a target 
source that is smaller than the area of the substrate to be coated. (Column 5 lines 62- 
64; Column 6 lines 15-17) 

Regarding claim 18, Scobey et al. teach that in long throw sputtering the target 
source can be at least a factor of three times smaller than the substrate area. (Column 
5 lines 62-64; Column 6 lines 15-17) 

Regarding utilizing a plurality of sources with reactive gas wherein each 
additional target source reduces the partial pressure of the reactant gas of every target 
source without a corresponding reduction in the impingement ratio due to the increase 
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in the total ionization provide thereby of claim 21 , Scobey et al. teach utilizing multiple 
source for long throw sputtering. (See Figure 5) Sellers discussed above teach utilizing 
reactive gas at the target surface. (See Sellers discussed above) As to the result of 
using multiple sources with reactive gas since Sellers combined with Scobey et al. 
teach the apparatus limitations the process result would be achieved, (i.e. the ratio). 

Regarding utilizing a plurality of sources with inert gas and reactive gas wherein 
each additional target source reduces the partial pressure of the reactant gas of every 
target source without a corresponding reduction in the impingement ratio due to the 
increase in the total ionization provided thereby of claim 23, Scobey et al. teach utilizing 
multiple source for long throw sputtering. (See Figure 5) Sellers discussed above 
teach utilizing reactive gas at the target surface and inert gas at the target surface. 
(See Sellers discussed above) As to the result of using multiple sources with reactive 
gas since Sellers combined with Scobey et al. teach the apparatus limitations the 
process result would be achieved, (i.e. the ratio). 

The motivation for utilizing the features of Scobey et al. is that it allows for 
producing optical films with high packing densities. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Paranjpe et al. by utilizing the features of 
Sellers and the features of Scobey et al. because it allows for preventing target 
poisoning during sputtering in order to produce optical films with high packing densities. 
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Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paranjpe et al. in view of Sellers as applied to claims 13 and 16-22 above, and further in 
view of Xiong et al. (U.S. Pat. 6,537,428). 

The difference not yet discussed is where a reactant gas is provided in addition 
to an inert gas at the target source. (Claim 14) 

Regarding claim 14, Xiong et al. teach providing a reactant gas and inert gas 
adjacent a target provided with a DC pulsed power. (See Fig. 1; Column 4 lines 23-25) 

The motivation for utilizing a reactant gas and inert gas at the target is that it 
allows for reactive producing dielectric coatings. (Column 2 lines 1-12) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a reactant gas and an inert gas at the 
target source as taught by Xiong et al. because it allows for producing dielectric 
coatings. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paranjpe et al. in view of Sellers as applied to claims 13 and 16-22 above, and further in 
view of Akira (Japan 10-079358). 

The difference not yet discussed is where the pressure is below 1 mTorr. 

Paranjpe et al. already establish sputtering at 2 mTorr or below. (See Paranjpe 
discussed above) Akira et al. show that reactive sputtering of TiN during long throw 
sputtering should take place below 1 .0 mTorr. (See Abstract) More particularly at 
0.3 mTorr. (See Machine translation paragraph 0030) 
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The motivation for utilizing pressures below 1 .0 mTorr is that it allows for forming 
films with excellent step coverage. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have sputtered below 1.0 mTorr as taught by Akira 
because it allows for forming films with excellent step coverage. 

Response to Arguments 

Applicants arguments filed 1-1 1-06 have been fully considered. 

As discussed above the allowability of the claims has been withdrawn based on 
newly cited references. New 35 U.S.C. 103 rejections have been made. The Examiner 
awaits response to these new rejections. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). , Jf Iff} // 



Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 
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